Because of severe traffic jams and congestion, nowadays every country applies modern science and technology to solve these problems. This paper will utilize the real-time traffic volume data, the relationship between traffic volume and travel time and the incremental-load short-distance optimization algorithm to research the vehicle route optimization technique of Centrally Dynamic Route Guidance Systems which is one branch of Urban Traffic Flow Guidance Systems (UTFGS, the core of Intelligent Transportation Systems).
Introduction
Nowadays, the ever-fast progress of the world's economy stimulates the traffic requirement. Because of the continued increase in traffic volume and the limited construction of highway facilities in urban, intercity and rural areas, transportation has become the 'bottleneck' of modern cities where severe traffic congestion occurs frequently. To some degree it restricts people from going out. For example, in the USA the loss caused by traffic congestion and delay is estimated to be more than 100 billions US dollars [1, 2, 12] . If these problems are not solved, they will continue to be an obstacle to the progress of the whole of society. In order to improve the management of urban traffic, many countries, including China, apply modern science and technologies, including network system control, Intelligent Transportation System (ITS) etc. ITS is known as an effective way of managing urban traffic. Consequently there are three typical systems of ITS in Europe, USA and Japan.
ITS includes electronic surveillance, communications, and traffic analysis and control technologies, which bring benefits to users and managers. So, ITS can improve safety, effectiveness and the environment of the transportation system. Urban Traffic Flow Guidance System (UTFGS) [3, 4, [8] [9] [10] , as a major part of ITS, can solve existing traffic problems effectively. As a part of UTFGS, the Centrally Dynamic Route Guidance Systems (CDRGS) uses dynamic traffic flow information to provide route guidance to the vehicle's requirements. There are many short-distance optimization algorithms, such as Chaotic Neural Network algorithm, Ant algorithm, etc. So, in this paper we will introduce the incremental-load short-distance optimization algorithm which is based on the real-time traffic flow information. Although it is an equilibrium algorithm, this method does not yield an equilibrium solution [17] .
Basic idea of the incremental-load short-distance optimization algorithm
It is known that travel costs, which refer to travel time or travel distance, are an important criterion to judge whether the route guidance is optimized. In this paper the incremental-load short-distance optimization algorithm has the integrative feature of traffic guidance and control and chooses the optimized travel route for the customer. According to traffic theory, there is biquadratic relationship between link travel time and link traffic volume [6] :
Then, considering a single link, link travel time increases as link traffic volume increases. As for several links, the link time-volume curve will possibly intercross, as shown in fig. 1(a), (b) .
So, the basic idea of the incremental-load short-distance optimization algorithm is [5] [6] [7] [8] [9] [10] [11] 16] : firstly, load the traffic volume of all links stepwise into the corresponding link based on a given proportion and utilize the link-block function to calculate link travel time. Then, judge whether the link time-volume curves intercross from fig. 1 to provide real-time optimized route guidance: if they are intercrossed, the optimized route must contain the links in which travel time is lower than the crossing-point M; if they do not intersect, the optimized route contains links which have the shortest travel time. Repeat the computing procedure described above to modify the optimized route, until the traffic volume data of all the links in the network are exhibited, then the final optimized route can be obtained. The relation between link traffic volume and travel time.
Real-time traffic flow information prediction
In this paper we use three statistical methods [11] [12] [13] [14] [15] 
Cluster analysis method
The parameters of system clusters are shown in Table 1 . The system cluster result is shown in fig. 2 .
In this example, we use the traffic volume of the 6th detector to predict the traffic volume at the east entrance of the Liberation Road -PingYang Street intersection. The equation of regression is:
41.58 0.73
In this equation Q y indicates the traffic volume that will be predicted and Q x indicates the traffic volume that is detected by the detector.
Principal-factors analysis method
The linear regression is shown as follows: The pedigree chart of a system cluster.
In this example we adopt the F test method to judge the reliability of this model. The value of F is 27.9974, and its theoretical value is 2.13, and the multiple relative coefficient is 0.9535.
Here we make use of the data gained from 25 detectors at the different intersections in Chang Chun city, and assume No. 1014 detector (the PA-CQR intersection east entrance) to be a non-detector intersection.
In this example, we obtained seven main-factors by calculation. The coefficients of these seven main-factors are as shown in Table 2 .
Stepwise regression method
In this example, the number of samples is 26, the number of variables is 24, and only two variables were exhibited in the equation 
The F test value is 7.7006, its theoretical value is 2.13, and the multiple relative coefficient is 0.9535.
Calculation of link-weight
Based on the real-time traffic flow information, in CDRGS we must calculate the link-weight. The link-weight (which refers to the travel time between two intersections) is given by [5] [6] [7] [8] [9] [10] [11] 17] : 
Analysis of intersection delay
If the saturation of the entry lane is less, the average delay of each entry lane is given by the modified Webster function [6, 17] : 
Application
This paper makes use of the data obtained from 25 detectors at the different intersections in Chang Chun city to perform travel route optimization and obtain satisfactory results. The final optimization route of CDRGS, which is selected by the incremental-load short-distance optimization algorithm, is shown in fig. 3 .
Conclusion
In this paper, we adopt the Cluster Analysis Method, the Principal-component Analysis Method and the Stepwise Regression Method to predict traffic volume at non-detector intersections. Then, we make use of detected traffic volume data and predicted traffic volume data to perform network traffic flow guidance. So, we can achieve centrally dynamic route guidance and macro management of the whole urban network. 
